The genus Streptocephalus Baird, 1852, occurs in all continents except in Antarctica (Belk and Brtek, 1995, 1997; Maeda-Martínez et al., 1995b; Herbert and Timms, 2000) . In the New World, it is distributed from the Canadian provinces of Alberta and Saskatchewan in the north to Belize and the Caribbean islands of Barbuda and Desirade in the south. To date, 13 species have been recognized for this area (MaedaMartínez et al., 1995a (MaedaMartínez et al., , 2002 . One species is endemic to Mona Island, Puerto Rico (Mattox, 1950) , but the other 12 species occur mostly in México and the southern United States (Creaser, 1930; Moore, 1958 Moore, , 1966 Belk, 1975; Spicer, 1985; Eng et al., 1990; Maeda-Martínez et al., 1995a , 2002 .
The taxonomy of the New World streptocephalids has been studied by Packard (1883) , Daday (1910) , Creaser (1930) , and Moore (1966) . Keys to species have been elaborated by Mackin (1942) , Dexter (1959) , and Belk (1975) , and for taxa of the U.S.A. by Pennak (1953 Pennak ( , 1978 Pennak ( , 1989 . The most recent systematic review, which included an updated diagnosis, phylogeny, and scanning electron microscope (SEM) figures of the 13 species, was published by Maeda-Martínez et al. (1995a) .
In the genus Streptocephalus, the male second antenna is a uniramous, two-jointed appendage. From the distal end of the antennal basal joint, a typical distal outgrowth is borne, which consists of a peduncle that terminates in a scleroid cheliform structure (the so-called 'hand'). On the basis of the length of the peduncle of the antennal distal outgrowth, the Streptocephalus species were sorted into three categories; those with short, intermediate, and long peduncles (MaedaMartínez et al., 1995b) . Using the length of the peduncle plus the morphology of the frontal appendage and ovaries, Maeda-Martínez et al. (1995b) distinguished nine species groups, of which only three are represented by the 13 New World species; 1) the dendyi group, with a short antennal peduncle, frontal appendage simple and short, and uniramous ovaries, with only one species, Streptocephalus kargesi Spicer, 1985 ; 2) the sealii group, with an intermediate antennal peduncle, frontal appendage simple and short, and uniramous ovaries, represented by three species, S. sealii Ryder, 1879, S. similis Baird, 1852, and S. woottoni Eng, Belk, and Eriksen, 1990 ; and 3) the torvicornis group, including two subgroups, 3a) the torvicornis subgroup, with a long antennal peduncle, frontal appendage simple and short, and uniramous ovaries, represented by two species, S. guzmani Maeda-Martínez et al., 1995a, and S. mattoxi Maeda-Martínez et al., 1995a; and 3b ) the mackini subgroup, with a long antennal peduncle, frontal appendage simple and short, and biramous ovaries, represented by seven species, S. antillensis Mattox, 1950 , S. dorothae Mackin, 1942 , S. linderi Moore, 1966 , S. mackini Moore, 1966 , S. moorei Belk, 1973 , S. potosinensis Maeda-Martínez et al., 1995a , and S. texanus Packard, 1871 . However, these species groups were not supported by a recent molecular study (Daniels et al., 2004) .
In this paper, we present the diagnosis of two new species. One of them has populations in the Sonoran desert region of northwestern México and southwestern United States, and exhibits an antennal morphology similar to S. mackini. The second one is endemic to New Mexico, U.S.A., and exhibits an antennal morphology similar to S. dorothae. Thus, the present study included an extensive examination of S. dorothae and S. mackini material including type specimens. Finally, we summarize the conservation status of the New World species of Streptocephalus and present an updated species identification key.
MATERIALS AND METHODS
The material examined came from collections deposited at the National Museum of Natural History, Smithsonian Institution, U.S.A. (USNM); Centro de Investigaciones Biológicas del Noroeste, S.C., La Paz, Baja California Sur, México (CIB); Escuela Superior de Biología, Universidad Juarez del Estado de Durango, México (UJED); Facultad de Ciencias Biológicas, Universidad Autónoma de Nuevo León, San Nicolas de los Garza, Nuevo León (FCB); and from the private collection of D. Belk (currently deposited at the Smithsonian Institution). Measurements of type materials were made using a vernier caliper under a stereoscopic microscope. The standard length is the distance from the anterior margin of head to the posterior margin of telson between cercopods. Morphological terminology follows Maeda-Martínez et al. (1995b) . Terminology for cyst description follows Gilchrist (1978) and Mura (1992 Diagnosis.-Male: Frontal appendage simple, short, usually bilobed at tip; second antennae with peduncle of distal outgrowth of long type, without pulvinus, but with series of about 12 conical protuberances on inner side of distal part; inner dorsal side of base of hand with spiniform structure anteriorly directed; spur triangle-shaped, apex with swollen digitiform prolongation; lateral lamella with acute angle between distal part of thumb and spur; inner lamella medioventrally produced forming cavity; distal part of thumb geniculate, with pronounced elbow on ventral side, dorsal margin inerm, apex acuminate; finger bigeniculate, 2 teeth on inner dorsal side of proximal part; distal tooth broad at base, its anterior margin anterodorsally prolonged forming digitiform structure; proximal tooth shorter, subacuminate and anteriorly oblique; dorsal lamella of finger narrow at first geniculation, with straight border at second geniculation; apex of finger acuminate, with subapical swollen part armed with ventrolateral spiniform structure; genitalia without linguiform outgrowths; cercopods separate, setose along inner and lateral borders; anus terminal.
Female. Ovaries biramous, variably extending from thoracic segments 4-8 to abdominal segments 4-6; brood-pouch ends at abdominal segments 6-7.
Cyst. Spherical, ornamented by ribs forming polygonal areas; shell composed of single spongy cortex.
Differential Diagnosis.-Streptocephalus henridumontis is morphologically similar to S. mackini. Both species have a long antennal peduncle, frontal appendage simple and short, and biramous ovaries. Their main differences are (1) the distal tooth of finger in S. henridumontis has its anterior margin anterodorsally prolonged forming a semirectangular 
digitiform structure (Fig. 1 A, B) , in S. mackini the distal tooth is acuminate (Maeda-Martínez et al., 1995a, fig. 10 C) ; (2) the dorsal lamella of the finger in S. henridumontis is narrow at the first geniculation, and shows a straight border at the second geniculation ( Fig. 1 A, B) , in S. mackini the dorsal lamella is broad at the first geniculation, and its border is curved to the apex of finger (Maeda-Martínez et al., 1995a, fig. 10 C) ; (3) the spiniform structure at the apex of the finger in S. henridumontis is ventrolaterally inserted (Fig. 1 C) , in S. mackini the same structure is in lateral position (Maeda-Martínez et al., 1995a, fig. 10 D, E).
Molecular Information.-Sequences of fragments of the mitochondrial DNA 12S rRNA and Cytochrome oxidase subunit I (COI), and of the nuclear DNA 5.8S-ITS-1-18S of S. henridumontis are deposited in the GenBank (accession numbers: AY519779, AY519829, and AY519847) (Daniels et al., 2004) . Molecular phylogenetic analyses of nine New World Streptocephalus species showed that S. henridumontis is genetically more related to other forms (e.g., S. texanus) than to S. mackini (Daniels et al., 2004) .
Distribution.-Streptocephalus henridumontis is recorded from the Mexican states of Baja California (Norte), Sinaloa, and Sonora. In the U.S.A., this species is known from Arizona and New Mexico (Fig. 4) .
Conservation Status.-Given its extent of occurrence (Fig.  4) , Streptocephalus henridumontis appears under no immediate threat (Least Concern).
Etymology.-The species is named in honor of Prof. Dr. Henri J. Dumont in recognition to his contributions to the knowledge of the biology and biodiversity of the Crustacea Branchiopoda. Diagnosis.-Male: Frontal appendage simple, short, and bilobed at tip; second antennae with peduncle of distal outgrowth of long type, without pulvinus, but with series of about 8 conical protuberances on inner side of distal part; inner dorsal side of base of hand with spiniform structure, anteriorly directed; spur triangle-shaped, apex with digitiform prolongation; lateral lamella with acute angle between distal part of thumb and spur; inner lamella medioventrally produced, forming cavity; inner margin of proximal part forming deep cleft; distal part of thumb geniculate, forming pronounced elbow on ventral side, dorsal margin inerm, apex acuminate; finger bigeniculate, 2 teeth on inner dorsal side of proximal part, proximal one a small acute tooth medially directed, distal one a long digitiform tooth dorsally directed; 1 stout tooth on lateral side; dorsal lamella of finger narrow at first and second geniculation; apex of finger acuminate; genitalia without linguiform outgrowths; cercopods setose along inner and lateral borders; anus terminal. Female. Ovaries uniramous extending from genital segment 1 to abdominal segments 5-7; brood-pouch ending on abdominal segments 5-6.
Streptocephalus thomasbowmani
Cyst. Spherical, with surface ornamented by ribs forming polygonal areas; shell with subcortical space present, outer cortex and inner alveolar layer not completely separated from one another.
Differential Diagnosis.-Streptocephalus thomasbowmani is morphologically similar to S. dorothae. Both species have a long antennal peduncle, and frontal appendage simple and short; however, S. thomasbowmani has uniramous ovaries, whereas S. dorothae has biramous ovaries. The most important differences in antennal morphology between these species are found in the finger; S. thomasbowmani has a stout tooth on the lateral side (Fig. 2 D) and a narrow dorsal lamella at first geniculation ( Fig. 2 B, C) ; in S. dorothae the finger has no tooth in the lateral side, and the dorsal lamella is wide at first geniculation (Maeda-Martínez et al., 1995a, fig. 8 A-C).
Molecular Information.-Sequences of fragments of the mitochondrial DNA 12S rRNA and Cytochrome oxidase subunit I (COI), and of the nuclear DNA 5.8S-ITS-1-18S of S. thomasbowmani are deposited in the GenBank (accession numbers: AY519781, AY519825, and AY519846) (Daniels et al., 2004) . Molecular phylogenetic analyses of nine New World Streptocephalus species showed that S. thomasbowmani is genetically more related to other forms (e.g., S. guzmani) than to S. dorothae (Daniels et al., 2004) .
Distribution.-Streptocephalus thomasbowmani is endemic to New Mexico, U.S.A. It is known only from the type locality (Fig. 4) .
Conservation Status.-We assess S. thomasbowmani as an Endangered species (EN) because its distribution range is less than 5000 km 2 , it exists at no more than five locations, and exhibits extreme fluctuations in the number of mature individuals.
Etymology.-The species is named in memory of Dr. Thomas E. Bowman in recognition to his contributions to the knowledge of the Crustacea.
DISCUSSION
The morphological similarity of the two new species with previously described species caused their misidentification in the past. The original lot of Streptocephalus thomasbowmani n. sp. was labeled by its collector as S. dorothae. Given that the last species was previously reported with biramous ovaries (Maeda-Martínez et al., 1995a) , a careful examination of the original lot allowed us to realize that such material represented a new, undescribed species with females having uniramous ovaries. We confirmed that females of the type material of S. dorothae (Santa Fe, New Mexico, U.S.A., USNM 79019) have biramous ovaries. The uniramous condition of the ovary can be considered as the plesiomorphic state of that organ given that it is exhibited by most of the species of the genus (Maeda-Martínez et al., 1995a, b) . The biramous condition (apomorphic state) seems to have evolved only in the New World Streptocephalus, specifically in the new species S. henridumontis and in the eight species of the mackini subgroup proposed by Maeda-Martínez et al. (1995a , 2002 . However, the monophyly of the species group with biramous ovaries is not supported by the molecular analyses of Daniels et al. (2004) , who reported S. guzmani, S. thomasbowmani, and S. woottoni with uniramous ovaries in monophyly with S. henridumontis and S. texanus with biramous ovaries.
Streptocephalus henridumontis was mistakenly reported as S. mackini by Maeda-Martínez (1991) , Campoy-Favela and Quijada-Mascareñas (1993), and Maeda-Martínez et al. (1995a) for the Mexican states of Sinaloa and Sonora. The consistency of the differential characteristics exhibited by S. henridumontis populations across the Sonoran desert is the morphological evidence that this form is a separate species. Our extensive revision revealed the occurrence of males of S. henridumontis and S. mackini in the same pool at the same time in a site in Cochise, County, Arizona, U.S.A. (D. Belk's collection DB-99). Such a co-occurrence and the molecular analyses of Daniels et al. (2004) confirm the validity of S. henridumontis.
Although the structural morphology of cross-sectioned cyst shells has been studied in a few anostracans (Gilchrist, 1978; De Walsche et al., 1991; Lee et al., 1994; Rosowski et al., 1997; Hill and Shepard, 1997) , interspecies differences have been found within the genera Branchinecta (1991) reported the cyst shell of the Indian Streptocephalus dichotomus Baird, 1860, was composed of an outer cortex and two inner alveolar layers, and that of the Arabian Streptocephalus torvicornis (Waga, 1842) with a single spongy cortex. Differences in the cyst-shell structure is also found between the new species; S. thomasbowmani exhibits a bilayered cyst-shell, whereas S. henridumontis has a single ''spongy'' cyst shell (Fig. 3) .
Comparing their geographical distributions, S. thomasbowmani is known from one locality in New Mexico, U.S.A., whereas S. dorothae has a wider distribution, occurring in the Mexican states of Baja California Sur and Sonora (Maeda-Martínez et al., 2002) , and in the western states of the U.S.A. in Arizona, New Mexico, Oklahoma, Texas, Utah, and Wyoming (Mackin, 1942; Koehn and Cole, 1964; Maynard and Romney, 1975; Belk, 1975 Belk, , 1983 (Fig. 4) . Streptocephalus henridumontis and S. mackini are widely distributed species; however, S. henridumontis occurs mostly in the Sonora desert, with records in the south in a Mexican tropical area in the southern part of the state of Sinaloa (228469 N, 1058409 W), through Sonora and Baja California (Norte), México, and Arizona and New Mexico, U.S.A., in the north. Streptocephalus mackini, the most common Anostracan species in México (Maeda-Martínez, 1991) , occurs mostly in the Chihuahua desert, with records in the south from Oaxaca, through Central Mexico, and Arizona, New Mexico, and Texas, U.S.A., in the north (Maeda-Martínez et al., 2002) .
The long mountainous chain Sierra Madre Occidental, which separates the Chihuahuan and Sonoran deserts in northern México, appears to function as a geographical barrier between the southern populations of S. henridumontis and S. mackini; however, the northern ranges of these species overlap in the states of Arizona and New Mexico (Fig. 4) , just in the area where the deserts mentioned above are in contact (MacMahon and Wagner, 1985) .
The discovery of S. henridumontis and S. thomasbowmani brings the number of Streptocephalus species recorded from North America to 15. Seven of these (S. dorothae, S. henridumontis, S. linderi, S. mackini, S. sealii, S. similis, and S. texanus) show a wide geographical distribution and seem to be under no immediate threat (Least Concern) (Table 1) . Conversely, eight species have a restricted distribution, all of them recorded from only one or few locations. Thus S. antillensis, S. kargesi, and S. potosinensis are considered as Critically Endangered (CE), and S. thomasbowmani, S. guzmani, S. mattoxi, S. moorei, and S. woottoni as Endangered species (EN). Streptocephalus moorei, S. guzmani, and S. woottoni were listed in the IUCN Red List (IUCN, 1996) .
Key to the New World species of Streptocephalus
Note.-Morphological identification of the species can be done only on adult male second antenna; however, given its relevance, the type of ovaries is also included in the key. S. mattoxi Maeda-Martínez, Belk, Obregón-Barboza, and Dumont, 1995 - Belk, and Eriksen (1990) ; Simovich (1998); Maeda-Martínez et al. (1995a , 2002 
